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(2) T'^$tl^S/;i/-feXdr:t^i^>fl#^*:(Z)S^}t^^, 



\i — O 

Xi P o 

Si — O-j-Si-R I 
I R--Si-]-0— Si. 

I y ?x ^ 

Si— O— Si- 

^R 



3 M 



(1) 



Si — O— Si^ 
— O-j-Si-R |_ 

^Si — O— Si^ 
R'^ ^R 

J: tJf * ® T u - ;i/ T ;b =3p ^ ti ^tim^i bxmn 

yi^mity-jmi:m^M^^nr^^<. tt^cD-CH 2 -t^-o-, -CH = c 
H-, i/^ arjv^iyy. t.r^i,t^yi7urji^-i^yvm.^^^<bnx%j:\i\ 

S^m^^tlT%J:<, -ffiS^-CH 2 -«-0-, -CH = CH-. ^felii/ 
^ n T ;b =>r > 1? S ^ ^ ;t e> tl T j: V ^ „ 
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#2002-228914 

^ (2) ^cfev^T, Rtt^ (1) ^(DRhim-v&^J. xityi^m. ^M. tlg 

[^^^2] ^ (1) x^m^ti^^^m^t^mt^ (3) x^^n^^^m 

CI 

X Si— CI ( 3 ) 

CI 

^ (3) cfKDXii, ^ (2) tficoxi:iif--e^-5o 

e)tlT=foj:<, ftScD-CHg-tt-O-, -CH = CH-, S/^ n r;i/=ar l/> 

, ^r:^iti/ifur)v^~i/yxm^n^^tix%^^\ 

e>tlT%J:.<, tt,«(D-CH 2 -ii-p-, -CH = CH-, ^ fclii/ n r ;i/ 

xm^m:^^nx^^\^^mmm i ~2 o<Drjv^-;v. i3^xfmmmi'-^2 o® 
mas^^^n'etimiiLxmm-^ti^mx:^^. m^mitr=.it2izmm<DmM:^ 
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e>tlTt)j:<, ttScD-CH 2 -li-O-, -CH = CH-, ^^OT;i/^U> 

[m^^7] 1 ic|a«(D^ (1) tfi(7)7M<^R*^, ^yiiym(Dj£M 

e>nT%<};<, ft^cD-CH 2 -tt-o-, -CH = CH-. ^>^nr;i/=^i^> 
yi<^mity>ym-vm^^^^tir%j:<. ^M<d-ch ^^-it-o-. -ch = c 

=fo<fc<, tt.^®-CH 2 -tt-O-, -CH=CH-. t/^UTJl^Uy. t-tc 

CHg-tt-o-, -CH = CH-, tt=.ity^ur)v^uyxu^m^^tix 
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ftS<Z)-CH 2 -li-O-, -CH = CH-, i/^OT;b^l/>, t.r=. 
lie/ ^ n T;i/>5r~ 1/ >-eM#^;t ^ tlT % <k V^o 

CHg -li-o-, -CH = CH-, ^j^iiii/^ nT;i/^ L/>-r-s#m;te)nT 
J: 

[if^si 1] m^mnznmo^ (d tf^M^-^N a-e^^. 
m^^iz] ^ (1-1) X'B-^n^^^mit^!^^mniii,xm\^^^K 

miz^-oxm^n^. ^ (2) Xm^ti^i/jv-\i7.^^^v-ymmi^. 



R 

\i — O 

Xo P o 

^Si— O-pSi-R I 
I R-Si-I-O— Si, 

9 ^/ Or/ 

-Si — O— Si^ 
^R 



•R 



• 3Na 



(1-1) 
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R 



R 




(2) 



^ (1-1) ^c^3v^T, 7M<^Rii. T;i/=3p;w g|j|*;ttt#«^©T 

tlT=bJ:<, '^SCJD-CH 2 -li-O-, -CH = CH-, p T;i/=^r ^ 
Hg-li-O-, -CH = CH-, nT;i/^l/>T'g^^x.^tlTJ: 

^ (2) ^c^v^T, Rlik (1-1) tf®Ri:ra--efey, xiiTKil, ^m. 

[ff^j^is] ^ (1-1) r^m^n^^-^m^t-^m^m^K ^niz^ (s 



CI 

^ (3) ft»(DXli, (2) tfJ^X^lBl-T'fe-So 

[lt#]^l 4] 11^:^1 2tCfH«(Z)^ (1-1) ^(Dimo^Rfj^. 



CI 



X Si— 01 



(3) 
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T% i <. -ftSO-CH 2 -li-O-, -CH = CH-, t/^UTJV^Uy. t. 

T*^cfc<, HMO-CH 2-\t-0-. -CH = CH-, ttclti/^urJ^y^ly 
> "e g ^ ^ X. e> tl T =fo J: V ^ o 

jv^uyxm^m:^^nx%^\>^mmmi'--2 o®T;i/>r~;i/, iB^xjfmmmi 

Sa«0 >> ;V -fe X :t > ^*#:o 

[11^^17] it*^ 1 2 iCtH«®^ (1-1) ^0 7m(DR^^. ■ry^ji' 
, i3J:a^^«(Z)*^;&V\n>f>^;^tt^|giJtl~l 0 (D7 ;i^jvxn^m:^^n 

felii 3izmm<Di/;v^7.^:t^'*)-ymmi$.o 

Tt)4;<, ttScO-CHg-li. -0-. -CH = CH-, i/^J? n T;v^ 
{i 7 X - 1/ > T' « ^ SI ;i ti T =fe» i: V N o 

im^mi 8] M^:^ 1 2 {cfH«<^^ (1-1) tfJ(^7M<^R*^. ^y-ify 

m(DiiM(D7i<mti^^^u^ytr^itmmm i ~ 1 2(D7jv^jvxm^i^x.ihtix^ 
-EL, mmmi^i 2<Drjv^j\yizh\>^x. ^M<D7i(.mity^ymxu^m:^^n 
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TtjJ:<. 'ftl:(Z)-CH 2 -li-O-, -CH = CH-, i>^nT;b^U'>, ^ 

[m^^i 9] m^^i 2iz^m<D^ (1-1) fp(D7m<DRi)^. mmmi 

=foJ:<, tti&©-CH 2 -l*-0-, -CH = CH-, i/^UTJl'^Uy. 

tis^ ^ n r 1^ >-efi^glx. ^ tiT %) J; v^o 

CHg-ii-o-, -CH = CH-, *fe«i/^nT;b^U'>'eS^SIA?>tiT 

[if^:^2 0] if^^Sl 2{Cfa«CD^ (1-1) fp(D7m(DRt>^. ^MWi 1 
~8(Z)T;1/=^;^, 7xr.;i/. -t-^^;!/^ J:t>*-7x— ;i/T;i'=?r;KDSI*^^^^$tl 

^BL, i^mi!(i ~8®t;v^;i/Ic^3v>t, 'ffi:g<z)7K^«>'»y^'e«^^x.e)tiT 

t;J:<, ^^(D-CH 2 -ti-O-, -CH = CH-. ^ n T 1/ ^fe 
T;i/^;b. h^i/T'S^g|;t e^tlTt) J:v>„ 

7x~;l/T;I/^;^(Dr;I/=^u>^cev^T, ^<z);^^l!S[iii~8-efe»;, -ftSc?)- 
CHg-li-o-. -CH = CH-, *fcii^>^^nT;p^u>T'«#m;^e>tiT 
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Clf^S2 1] It^^l 2{CfB«©j^ (1-1) tficZ) 7M® R*^. 7 

iir(7)syry T;i/^;i/$!^t-^»"efe'5. It^^i 2 ^ctH«<^^>;^-fe>^=^;^-=^-y- 
m^m2 4] ^ (2) ^cfev^T, 7M(^R75»^sgi*^«#SfSi®ry-;i/ 

[m^m25] ^ (2) ^C^V^T, 7 M<Z) Rjb^MSI* fctt^NMtJICDT U 
[«#«2 6] ^ (2) tC^VNT, 7M(Z)R*'^Sg|^7S:«#«g|®TU 

[m^^27] ^ (2) ^c^v^T, 7McDR*^«mt^«#s^cDr u 
^1 2izmM<Di/JViE7.^7i-^'i)'ymmi^o 
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[lt^«2 8] ^ (4) vm^ti^iyJ\y-^^^:t^V'>mmi^o 

Si— Oi^Si-ph T ( 4 ) 

' Ph:;Si-l-0— ;Si\ 

^Si — O — Si>^ 
Ph Ph 

^ (4) cfi(Z)P h ii-7x— ;i/-efe§o 

[»*^2 9] ^ (5) T'^$tlS^;i/iZX:?r:t:^r-b->'il^#:o 



^i-O/Si 

Si— Ot"^i-phT (5) 
1 Ph^i-l-Q-^i^ 



Ph 



^Si — O — Si>^ 
Ph Ph 

^ (5) ffjc^p hii^i— 

[^^^3 0] ^ (6) T'^[^StlS2/;HrX=^r:t^'9'>m^#c, 



Ph >v CH2CI 

Si — O— Si'^ 

Si — O-j-Si-Ph I 

I Ph-Si-4-O— Si (6) 

.Si — O— Si^ 
Ph""^ ^Ph 

(6) ttt(Z)P hl±>'ai— ;i/T'S)'5>o 
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#2 002 — 2289 14 
[|f*«3 1] ^ (7) •VB^n^i/)Vil7.^:t^-^ymmii^. 

Ph^ 

;si-o /Si- 

Si— onhsi-phi (7) 

' Ph:;Si-l-0— ;Si^ 

— O — Si\ 
Ph Ph 

^ (7) i+>®Phti7x^;i'lrfe'g>o 

[^^^3 2] m^^2 6. 2 7feJ:l>'3 l<Z)V^■rtl*^l]g^CfB«®e/;l/i2 

[0 0 0 1] 
[0 0 0 2] 

\t. Jeil*rf;!)^eJ^?t>tlTv^s, mx\t. ^mm^m^^ 8 4 8 6 m^Am\z\t. t 



10 



£tisiE# 2003-3041753 



#2002—2289 14 




A 

\i — OH 



(a) 



[0 0 0 3] 

r illC J: »J^fig-e^§c m:^lt. i}VyyfJV-ri<i^<DFrznli J. FeherP>lcJ:U 

MSS?aSTT'R/5S:$-&, $e>{C2iMr^^^!gS-&€>:&^;«)'^^^$tiTv^S 
y pi ^ U ^X(Organonetallics), 10, 2526-2528(1991), '^r^:*;^ rL-ntf 
r> i;•V-:^;l/(Chem. Eur.J.), 3, No. 6. 900-903(1997)) „ 
[0 0 0 4] 

mMx^^zti)'^^t.b\>^o t.r^. ^ (a) xB^n^it^mn^uuty^yn 

[0 0 0 5] 
[^H 5: S Ac «)<^)^|g] 

^ (1) T'^3 4^'2>«fM'S;>^^>r^'^^:^#JS:Mv^fe'b, #02 001-15040 



1 1 



ffi|iE# 2 0 0 3 -3 0 
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8 ^ J; x^nm 2001-1961 54^bT mM Lt^. ^nmo^^^^i^mt. ^ 

X^fjt\i\^ (1) ■e5^$4^•5>f^:-a■^$:Mv^T^ (2) Xm^n^^-(m^t^^ 

[0 0 0 6] 

[1] ^ (1) x^-^n^^^mit^m^m^^^^t^i^mii-t^^ (2) 



R 




• 3M 



(1) 




\i — O— Si 

5i — O-j-SI-R I 
1 R-Si-l-0— Si 
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7K^li>'^)/3^T'«^il;t ^tlTtj J: <, -tt^tc^)- C H g -li- O -CH = C 
fi^g|;te)tlT%J:<, tt«(Z)-CH 2 -ii-O-, -CH = CH-, 

^ (2) ^cfev^T, Rit^ (1) tfi(DRi:iii--e$>y, xii:?K^, is^, wie 
[2] ^ (1) vm-^ti^^^m^t^mt.^ (3) -e5^$ti^>:r-f^<t:-^% 

CI 

X Si— 01 (3) 

I 

CI 

^ (3) fp(DXit. ^ (2) tfi(DXi:im-T'feSo 

r 

[3] [ 1 ] ;«lc|Hlg<3D^ ( 1 ) tf(Z)7M(^>R*^ tK^, i^^i5C.l~4 5® 
;i/^;i/(Dl¥*^^-etv-^tiMA;tbTSi^$tiSST'^§. [1] [2] ^{c 

e>4xTt;J:<> ft^®- C H g - li- O -CH = CH-, i/^UTJl^lyy 

e>tlT=fo«f:.<, -ft^CD-CHg-tt-O-, -CH = CH-, tt^ltyi^UTJl 
[4] [1] ^ICia^OD^ (1) cf®7M(©R*\ J3 j:t>*ft^CD7ic^ 

bT^4R3tl-5»l?^-5, [1] ttclt [2] aiClB«®ig5t:&^o 



1 3 
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J, ? . 
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[5] [1] mizmM(D^ (1) ^(D7m(DRti^. i£M<D7i^mti^y^ym'vm 

mAe>4^T=fei:V^M^lgS:l~2 0 (?) T;i/>5r:^;i/, ^3<kt^^^i5Cl'-'2 OOTJV^ 

-eti-?tiM5:ibT^§^$ti-5>a"efe^, [1] t.r^it [2] ^tcsH^coMjt:^^ 

o 

[6] [1] :®lCia^®^ (1) cf®7M®R*^. i5^-C^^M(D 
;K^75)V\n^f>*;tl±j^limi~i 0(Z)T;l/^;l/"e@^g|;^^4^T%iJ:v^:7x~ 
;i/®^7!)^?j^n^tiMStLT^^$4x-5S-e^€>, [1] tr^it [2] :^JCf2« 

^b, zi©MigiK 1 ~ 1 o®T;^^;^^c^3v^T, -ttSco^iK^ii^^y^T'S^SI;^ 
^tiT=foJ:<, ttS©-CH 2 -tt-o-, -CH = CH-. s/^nr;i/^u> 

[7] [1] Wzmm<D^ (1) ft'CDTM^R*"^. >:S©ttS©7K^ 
*v^^>^^>tfc^ii^^fS:l ~ 1 2<?)T;i/^;i/T'g^^^^tiT=fe J:v>7ai— ;i/T 

;i/:3p;i,a)^;{,^P>^tl^tl^StbTM^Stl<SST'&S, [1] [2] 

&tiT%<fc<> ^^©-CHg-tt-o-, -CH = CH-, i>^nr;i/=3pu> 

;!K^li:7>y^-eS^^X.^tl-C% J: <, ttS©-CH 2 - ii-O-, -CH = C 

[8] [1] mizmm<D^ (d i4i©7m<^r*^ ^^isci~8(Z)T;i/^;i/ 

[1] ttcit [2] ]S{ciB«©l^7t:^SIo 

%cl:<, ttSCD-CHg-li-O-, -CH = CH-, O T;i/=3p W ttc 



1 4 
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CHg-ii-o-, -CH = CH-, ^feiii/^ DT;b=¥ i/>-eg^ilx.e>tiT 
J: v^, 

[9] [1] mzmm(D^ (D 4'(^>7M<^)R:«)^. j^^fS:i~8(Z)T;i/^;i/ 
s> [1] tAc{i [2] micmm(Dmm:^mo 

%J:<, -ftS^-CHg -«-o-, -CH = CH-. n r >> 

« s> n T ;i/ >r - 1/ > -e S ^ SI X. ^3 ti T tj i V ^ o 

CHg-idi-o-, -CH = CH-, tr^iti^^nrjv^i/yvm^M^^nx 

[10] [1] ^{Cfa«C7)^ (1) cftc7)7Mc^RA\ :7x:^;i/. 

tj^y :ii=.;ir)v^ji<Dmti^'omn-^ti^m-'(Dmx$>^. C9] ^tcta^cDi^it 

[11] [1] ^IC|3«C^)^ (1) cf®M:*'!N aT'feS, [1] - [10] ®V^ 

[12] ^ (1 - 1) T'^$ti^>^r-f^>fb-^#i$:MMi:LT«v>^)gj;S;{cio 
T^ie>ti-5. ^ (2) Xm^H^i/JV'^:^^^^-^ymmi^o 
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R 



-O 
P 



o /- o 

Si — O-j-Si-R I 
I R— Si-I-O— Si. 

^Si — O— Si- 
R-^ ^R 



• 3Na 



(1-1) 



Si — O— Si^ 
— O-j-Si-R I 

-Si — O— Si- 
R"^ ^R 

^ (1-1) ^cJ3v^•r, 7M®Rtt> 7K^> r;i/^;K ttm*feii#«Sl®r 

tlTt;J:<. iiM(D-CH -CH = CH-, i/^ur^V^Uy. 

Hg-ii-o-, -CH = CH-, ^tc^iti/^urji^iyyvn^^^^tixj: 
^ (2) {c^VNT, Rit^ (1-1) tp(DRiim-'V:^<'). Xl±7K^, J^m, 

[13] ^ (1-1) x'^-^ti^^-im^it^m^m^K zmz^ (3) t-^s 



1 6 
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CI 

X SI— CI ( 3 ) 

I 

CI 

^ (3) tf^Xli, ^. (2) tp<DXtm-X'$>^o 

[14] [12] mizmm(D^ (i-i) ^(DimcDRtiK tk^, j^ii^1'-4 
jvrjv^jv<Dmti'^'^ti'enm.:iLLxmiH^ti^&x*$>^. [12] cis] 

T%;j:<, -ftScD-CHg-li-O-, -CH = CH-, i7 UT JV^ l/y. t. 

Tt>J:<, 'ttS(7)-CH2-li-0-, -CH = CH-, ^ 7t n T ;i/ U 

[15] [12] ^{Cga^CD^ (1-1) cfOD 7MC)RA>. >!K^, feJctJ^tt^® 

3A5iL/T^#^$tl-5aT^^. [12] ^T^tt [13] :^tCfa^(Z)>>;i/-feX^:r^r-tf- 

[16] [12] ;S{c|B«©^ (1 - 1) ift©7M®R*^. ttjt(^7Km*^:7^ym 

g^g|;ie3tiT% j;v^^^i5: 1 ~2 0(DT;i/>r-;i/, J3j:0^mmi~2 0(DT 

A^e>-etl-etl^!ft3ibT^#^$tl-5»-C'feS, [12] t,fz.\% [13] JS{CfH«(3D>>;i/ 

[17] [12] ^iCfS^CD^ (1-1) 4iCD7MCDR*\ feJ;t>*>S 
S(Z)7K^*VND>y">*7tlij^^liCl-l 0(Z)r;i/:^r,;i/T'g$^A.^4xT^ 
x-;l/®S^*^p>-e4^^tl3!il5^LT^^^$4^'5ST^S, [12] ^feli [13] i^tc 
IH^(Z) S/ ;i/ -fe X ^ :t -9- > fl##:<. 
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xt)^<, ^M(D-CH -0-, -CH = CH-, t/^ ur)i^uy. 

* :7 X ~ 1/ > T'S#g|;i e> tiT J: v^o 

[18] [12] mizmmo)^ (1-1) fp(D7m<DRf}'i. ^y'^yma)BM(r> 

;vrji^jv(Dmii}^<b'tn'enm^LxmM^ti^mv:&^. [12] t-tc^it [13] 

^ ic SB«<z> ^> ;i/ -fe X :3p ^ > M##:c 

fib, i^0t5Cl~l 2<Z)T;l/=^^;l/^CfeV^T. 'tt.^(Z);!K0li7^y^T'M^^;te>n 
X^^<. HMO)- CH -CH = CH-, i/^ UTJl^Uy. t. 

(i 7 x n u > -etf p> tiT % j; VN„ 

[19] [12] micmm<D^ ii - 1) ^<D7m<DRi)K mmmi--s(Dr}v 
mn-^n^mx$>^. [12] [13] ^{csB^(Di/;i/i2;^dp:;^-dp-!^>^^^ 

D 

=bJ:<> -ffii^O-CH 2 -l±-0-, -CH = CH-, ^ D T;1/^ >, 
^ n r ;b >5r L/ > -e ^ ^ X. ^ ti T t) J: V ^ o 

7x~;i/r;i/^;i/®r;i/=^ u>'^cj3v^T, ^<7)j^^i§[tti ~8t$)U> 
CHg-li-o-, -CH = CH-, ttc.itiy^urjv^uyxm^m^'btiX 

[20] [12] mKmm(D^ d-D cfK^TM^R^b^ j^^|S[l'-'8(7)T;i/ 

T'feS. [12] [13] mcmmo)iy)\^±:^^yt^'\)-ymm^i^o 

%J:<, ttSO-CH 2 -(i-O-, -CH = CH-, i/ n T;i/=¥ 
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CHg-ii-o-. -CH = CH-, *jtiii/^nT;b=¥i^>"e®^ilx.ejtiT 
[21] [12] 3g{cia^(0^ (1-1) ^(D7 mcoRtt"^. 

isxx:^'7 3^~)\^r)i^jv(Dmti^^mM'^n^m-(Dm-v&^. [20] mz$^m(D 
[22] (2) 7m(DRi!)mmt.r^it0mm<Drv-)v<Dmti'^ 

[23] ^ (2) ^CfeV^T> 7M©R7bWil*7t«#^Mm(^)TU-;V<^S¥;b^^ 
[24] ^ (2) {C^3V^T> 7 M(D R;^)^©^^ ^li#«SI(7)T U -;L/(7)|¥*^ ^ 

uayjv^A^m-t^mv:^^. [12] ;SJcia«(^>^;b-fe^=^^:r=ap't?->^^#Jo 
[25] ^ (2) ^c^3v^T. 7 M(D R*WSI* ;tii#^Mm<Dr U ?3 

[26] ^ (2) ^c^v^•r, 7M<^R*^«il*fcii#Sil(©r u-;i/®sf*^e> 
S^$in-5>|il-<z)ST^*j, xA^j^^lS:2~i o®T;i/>5r— ;i/-t?^s, [12] 
(c |H« ;b -fe ^ ^ ^ ^ -9- > o 

[27] ^ (2) ^c^v^T, 7M®R:*'!@mt^ii#@m®r y-;bc7)S¥*^e> 

«<Z) S> ;i/ ir X ^ >r ^ i?- > SI##:o 
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[28] ^ (4) -e^ s n -g> ;H2:^^ it 

Si— Oi^Si-phT (4) 
1 Ph-.Si-1-O— 



^ . .i";Si~i"0~;S 



^Si — O — Si>^ 
Ph' Ph 

^ (4) cfj® P h(j:7 3i-;i/-efeSo 

[29] ^ (5) T'^$tlSS/;H2:^'^:t^-9->^##:. 



Ph^ 



^i-O^Si 



. Q_ Q 

5i— Onrsi-Phl (5) 



— O — Si\ 
Ph Ph 

^ (5) rp(DP hlty 3L=-)\yX^$>^, 

[30] ^ (6) V^^n^iy)V-^:fs^yt^'*)-ymm^ii^c 



Si — O— SI 
Si — 0-}-SI-Ph I 

I Ph-Si-I-O— Si^ (6) 

I X ?x 

^Si — O— Sl^ 
Ph^ ■ Ph 

^ (6) tf®Phl±7 3:::^;i/T'&S = 

[31] ^ (7) vm^n^i/jv-^Ts^^t^-if-ymmi^o 
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5i — Ot"5i~Ph T 

— O — Six^ 
Ph Ph 



(7) 

'Ph 



^ (7) tf®? h«:7x:^;i/"efeSo 

[32] [26] , [27] iS^n [31] <D VNf^X*^ 1 ^^fCgB^CD i/;bi2 >^ dp;r 
[33] [22] ^fcit [28] mizmm(D^yjvi2i:^^y$-^i)'ymmi^<7)^m^i^ 

o 

[00 0 7] 

) ii^iH-rsr ^*^feSo ^ (3) -emstis^^-rm-fb-a-i^^^b-^il^ (s) 

-CHg-d'^-o-, -CH = CH-, i/^nT;i/=3pi/>, i/^^nT;v>^-i/> 
tl^4^M^S*T'S^g|;t^4^T%cfcv^„ T;i/=^r;nci3VNT 2M® ^ C 

2 -*'5-0-T'g^^;i?>tiSz:i:li;fe<. -!r>r^M.-?-lc^-^^S-CH 2 
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o - -ett^ilx. 4x-g> r ^ v^o 

[0 0 0 8] 



(1) SrMVNSZlii 



R 

\i — O 

R>. Xo P o 

— O-j-Si-R I 
■S\ — O— SL 



R' 



'R 



3 M 



(1) 



^Si — O—Si^ 

Xi 

Si — O-j-SI-R I 
Si — O— Si^ 



(2) 



R R 

[0 0 0 9] 

#1^2 001-15040 8l3j:t)f#02 001-196154 hLTffiS 

$tife. *l§0^®^it:^i^tt. roDfb^^ (1) ^r-^^-t^r i:lCfig^?;Lfer i: 
{Cj;oTnrigi:^ofe:3^?5ST'^.-5o fip-b, -fb-^tl (1) tC-ffc-^^ (3) 
iirSZliiCioT, ffc-a-^ (3) tf'®X*>#A$tifcP SQBI^izp: (2) S:^^ 
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<k o T C # < (D W tg» ^ ^'M ^> -fe X dp ;t dp +>- > # A -r -5 3 ^ t!)"^ 
CI 

X SI— CI (3) 

I 

C) 

[0 0 10] 

it^!^ (1) Hit^i^ (3) iKD^mKlt. ^tli^M$:fflv^sri:*W*Uv^ 
o HPt., ^t^m (1) r ©ig^i^tc-fb-^i^ (3) ^mr^t 

^tC;!KS:in;tT, mmmtm^mm-t^tt^iz. mS.I^(Dit^m (3) S:iD:^c 

. PSQ^##: (2) ^m^^tti^-e^^o mM^\^^'t^iz%tL^X. tK^L 

[0 0 11]- 
[0012] 

0. 0 5 — 5 oM*%-efeSo ^x^z^o^m^^mm■t^li^Emmi^(D1^m.t>^'^<r^ 



2 3 
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^bT, J: y^f* LVNiJ-a-tt, lM»%;«)^e> 1 OM*%T'feS„ -fb-^^j (3) © 

[0013] 

hUx^;i/r^ >(0:©-^$:M5^t-4xli, ^Mc7)Ma^cS^'v^T0. 0 0 5-- 
1 OM»%S-S*W* b<, J:*J^9F^L<1±0. 0 1 - 3 M*%Tfe-5 = 
[0 0 14] 

^ (1) ^cfev^T. 7fi(DR«. tK^. T;b=¥;i/, gSi*fe«#gil®TU - 
txm^^^^m-^. :}^^^< 1 ^<Dr)\y^jvt.'pfjt<t.% i o(^)tu-;i/^ 

2 o CDMA'S R 5:^1- 'S^b^ifef (1) ^n^m^^-t^mz2'o&s±(Dmn 

[0 0 15] 

RA^r;i/=^r;i/T'&& ^CD^^i^Cti l ~4 5T^^^o * LVNj^^i$Cli 1 
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yyMx-m^^:^^nxij^<. ^M(d-ch ^-it-o-. -ch = ch-, 

;i/dpi/>-eg^^X.ejti;t«, j^^iS[2~2 0(DT;i/>5r:^;i/, ^SiS[2~2 0(D 
T;i/>!r:^;b:t^S/T;i/=¥;K j^l^iS[2'-2 0®T;i/^;i/:^=3pi>T;i"?r:^;i/. 

[0 0 16] 

2 -^^;i/>''p hi°;i/, l. l - 
'\=3p^>;i/> 1, 1. 2 - h y ^5^;i/ynif;i/. 'x::^^;!/, it^^^;!/. 2, 4 

ifT'feSo i^^iai ~3 0(Z)7^y^'fbr;b^;i/<z)^j«, a, a. a-hU7;i/;r 
n>''Dtf;i/, 3, a, 4, 4, 5, 5, 6, 6, e- Ji-7^iijy)v>i-u^^i/}v 
, h U^;!7:7;i/5rn- 1, i, 2, 2 h^\^}^u^^^jv. ^:fn^ijy)\y 
>rn-i, 1, 2, 2 -5^ h 9 1 KnT^e/;b, A-:7;i/:2rn - i h, i h, 2H 

, 2H-K7'i>;i/> A-:7;i/;ro- 1 H, l H, 2 H, 2 h^T-*2/;i/?&if 

T'^So ;^^iS:i~8coT;b=3p;nci3VNT iM«)-CH 2 -*'^e^^'nr;i/^i^> 
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[0017]. 

5-/\^-fe~;i/, 7 l 0 -'i7>T^-fen;w 2 1 - F3-fe~;i/ 
^H-efe^o j^^fS[2~2 0(DT;i/>r:n;i/^:iri/r;i/^;i/®M^i> TU;i/;r^iy 
^y^i/jvx^^^. j^^i^i ~8(Z)r;^=^;l/^c^3v^■r i^«)-ch2-*^^^d 
T;i'>?r-i/>T'S^g|;te)tife^(^Mli, 2- (3 -i/^ n/\^-fe :=-;!/) .x^;i/ 
, 5- (If i/^ D/\y7^— x^;i/, 2 ->>^ n^>7^x;i/, 3-i/^n^^ 

[0 0 18] 

^ (1) tp(DRi!)mm^r=.it^mm(Dr V -'}vx':&^m^<Dmit. bmmm 

:*^"es>$o i^^mi ~ 1 0(DT;i/=af;i/tcJ3v%Tii, '^it,(D7K^ii:7^)/^T'g^ 

g|^e>tlT=fo<l: -tt^CD-CH 2 -«-0-, -CH = CH-, ^^tt:7a:X 

^(Dtg^th^^mit. #a^o:7xx;b, r;i/^;i/^a:x;i/, 
rJl^Jl^^t/y^L—J]/. T;L'>!rx;b>'xx;K ^^^ti l 1 0 ® t;1/=¥;I/C^ 

So 

[0 0 19] 

4 -^D^7xx;i/^i:*7?$>S„ T;b=¥;i/7 3:x;i/©Ml*, 4 ^;i/-7 xx;i/ 
, 4 -jL^jiy oL—jv. 4--^u\^)vy jL—jv. 4 -y^^jvy 4-^y 
^jvyai—jv. 4 v'xx;!/, 4 -;j-^^;i/'7xx;i/, 4-yx;i/:7ai 
x;i/, 4 -^t/jiy 2, 4 -t;?:)i^;i/:7xx;i/, 2, 4, e-hU:?^^ 
;i/:7xx;i/, 2, 4, 6 - h U x^;i/:7 xx;b, 4- ( i -^^;i/x^;i/) :7x 
x;i/, 4- (1, 1 - ^:^^JV:iL^;v) 7xx;i/, 4- ( 2 -x^;^/\dp$/;b) 
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yjL-)v. 2, 4, 6-hU7. ( 1 :7x^;i/7&^^T^^'5. r;b 
:3f;i/:t^i/:7 3:ii;KDMJi. A - :^ h^i/y :sl~jv. 4 h^^pi^^x— 4 

4 -^zf^)vy$-^iyy 4 -'fty)Vyi-^-yy 4 

y'x::!;!/, 4- ( 1 - ^ h ^ i/) y'xn;!/, 4- ( 2 - ^ >^n 

^i/) y^L-A. 4- (1, 1 -V:i^}VJih^i/) 7x~;i/^^T'&'5o r;i/ 
-^r— ;i/7x— 4 -a:5^:^;i/7x:^;i/, 4 - .( 1 -:jI^;1/X^^;1/) 7 
x::i;K 4- (3-^7^-;b) 7x:^;i/^ifT'fe-5„ 
[0 0 2 0] 

j^^iJCl ~1 0(DT;l/^;^^CfeV^TftSO-CH2 - *^:7x^l/>T'S^^X. 
btifeSSrSSISii bT^-t-5 7xn;KZ)Mli, 4 - (2 - >'x-;i/x^-;b) 
:7x~;i/. 4 - >'xx;i/;r^^7x— 3 -■7x~;i/;>if';i/:7x~;i/, tf^x 
^-■7x— ;i/^i:*i?S>s= 4- (2 -v'x::i;i/X7=-— 7x— x 
f^;^:7xx;^<z)x^;l/K{cfev^T, i M®- c H 2 - ^'^^^t- i^^T^S^^x. e> 

[0 0 2 1] 

T;i'=^;i/^^i/^fcttT;i/>?rx;i/-eg^mx.e>nfe:7xx;i/®M»> 3-^ 
n n-4 ->i^;i/7xx;i/, 2, 5 - n n - 4 -;ji^;i/7xx;i/, 3, 5- 
^*^nn-4 -:;1^;i/7xx;k 2, 3, 5 - h U ^ n n - 4 -:>if^;i/:7xx;i/ 
, 2, 3, 6 - h u ^nn-4 -^^;b'7xx;K 3 -^n^-4 -;)i^;i/:7x 
x;b, 2, 5 - t^yo^- 4 -^^;i/:7xx;i/, 3, 5 -i;?>^'D^- 4 
7xx;k 2, 3 -$;^'7;b:rn- 4 -;*^;v:7xx;i/, 3-^nn-4-:jih:3r 
S/7xx;i/, 3 -yn^-4 h^J/7xx;i/, 3, 5-i;yn^-4-^h 
:3F-i/7xx;i/. 2, 3 -s^'^;p>rn-4 h:^>>:7x— 2, 3-2^^7;!/:^ 
n -4-x l>:^ri/7xx;b, 2, 3 - i/:7;i/:r n - 4 - tK^ xx;i/, 4 
-X7=-x;i/-2, 3, .5, .6 -7^ h^:7;i/:tn 7xx;i/^if-e^So 

[0 0 2 2] 
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m^^tir%J:<. -tti^c^-CH 2 -«-0-. -CH = CH-, t-tz-lti/^U 

U^e^* Lv\j^^t§[ii 1 — 8 T&So >'x-;L'T;u^;i/<z)Mtt> 

2 -:7x:^;i/x^;i/, 3 -7x~;i/yD 4 5 
6-7xr:;i/^^S/;i/, 1 1 --70:— ;i/'!7>T^i/;i/, 1- 
;i/x^;b, 2 -:7aix;byn tf;i/, 1 2 ;i/x^;i/, 1 
-^3ix;i/^nti°;i/, 3 - -7 xx;i/^'5^;i/, 1 3 - 7aix;i/^n tf;i/ 
, 2 -7xx;i/:/^;i/, 2 - ^ 2 - 7 aix;i/:/n tf;i/, 1 - 7 3ix;i//\df 

[0 0 2 3] 

i~i 2 (DT;i/=^;b'eM^Slx^4i.Tt) J: v^o 2(Z)r;i/^;btc 

-CH = CH-, i/^ UTJV^Uy. *fcl±'7 3iXU>T'e^«l;te)tLT=fe . 

, 4-7;i/;rn7xx;i/^^;i/, 2, 3, 4, 5, 6 7;b;rn 7xx;i/ 
2- (2, 3, 4, 5, 6-^y9y)Vytuy3L=.jv) x^;b, 3- ( 
2, 3, 4, 5, 6 7;i/:rn •7xx;i/) r^ntf;i/, 2- (2-7;b;rn 
7xx;i/) yntf;i/, 2- (4 - 7;i/^n 7 xx;i/) ::/d fcf;i/35: t*"e*>So 

[0 0 2 4] 

/^>if>3S<Dft*(D7K^*'jj&^-es^Si;iejti^7xx;i/r;i/^;i/OMi*, 4 
- n n ^xx;!/;?^^;!/, 2 - ^ n n :7xx;i/7t^;b, 2, 6 -i?;57 n n:7xx 
2, 4 - 1>'^ n n 7xx;i/^^;i/, 2, 3, 6 - h y n n :7 3ix;i/ 
;pif^;i/, 2, 4, 6 - h U ^ n n 7xx;i/^^;i/, 2, 4, 5-hU^nn7x 
x;i/:;i5^;i/. 2, 3, 4, 6 --5^ h^i^ n n 7xx;b^f^;i/, 2, 3, 4, 5, 
6 -'^^'^ iJ7 □ o 7xx;i/:jI^;I/, 2 - ( 2 - d n :7 xx;i/) x5^;i/, 2-'( 
4 --5^ n n -^xx;!/) x5^;i/, 2- (2, 4, 5 - a □ :7xx;i/) x5^;i/, 2 
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- (2, 3, 6 - uuy :n^;i/, 3- ( 3 - ^ n p :7 ynif 

3- (4 -^nn7a:-;b) a - (2, 4, 5-hU^no7x 

^nfcf;!/, 3- (2, 3, 6 - h u ^ n n 7x~;i/) . if 4- (2. 
-^uuyai:^ji) 4- (3 -^nn:7x— ;b) 4- (4-^^ 

□ Hy'x:^;!/) ^5^;!/, 4- (2, 3, 6 - h V ^ U U y ol — JV) y^)V. 4- 

(2, 4, 5 - h u ^ nD-7x-;i/) i - (3 -^^dd >'xn;v) 

1- (4 -^Dn7x^;i/) x^;i/, 2- (4 -^j7Dn-7x-;i/) ^ntf;i/ 
, 2- (2-^nn7x— ;b) 3/"nif;i/, i- (4 n n 7xx;i/) y^^ji^ 

[0 0 2 5] 

^n^7x~;i/^5^;i/, 4 - ^^d^^x-;!/:)^^;!/, 2, 4 - t;:/n^7xn;i/ 
2, 4, 6 - h u ^n^:7x::i;i/^^;b, 2, 3, 4, 5--7^h'^:/n 
^:7x— 2, 3, 4. 5, 6 ^'xx;!/^^;!/, 2- ( 
4-yD^7x-;v) 3- (4 -yn^:7x:^;i/) :/ntr;i/, 3- (3 

-^n^:7xn;i/) ynif;i/, 4- (4 -3^n^7x— 1- (4- 
^'n^:7xn;i/) 2- ( 2 -yn^7x— yDtr;v. 2- (4->^ 

[0 0 2 6] 

1 ~ 1 2 (Dr;v^;i/T'S^gi;t ^tife:7 xn 
;uT;i'=^r;i/©#!I», 2 -;*^;1/:7xx;L';?i^;k 3 -^^;i/:73i-;i/^^;i/, 4 
-^^;b^x^;i/^5=-;i/> 4 - K-rSy;i/7xn;i/;<5^;i/. (, 5-^'^5^;i/7x 
2- (4 -^^;i/7x-;i/) x^;!/, 2- ( 3 -;)i^;i'7x:^;i/) 
x^;i/, 2- (2, 5 i?^^;i/7xn;i/) x5^;i/, 2- (4 -x^;iy:7x-;b) 
x^;L/, 2- (3 -xf^;b7xx;i/) x^;i/, 1- (4 -^^;i/:7xx;v) x^ 
1- (3 -^^;i/>'xx;i/) x^;v, 1- ( 2 - x^;i/) x^;i/, 
2- (4 -;;i5^;i/:7xx;b) :7'Dt:;i/, 2- (2 -^^;i/>'xx;i/) ::^nt:°;i/, 
2- (4 -x^;i/7xx;i/) ^nif;!/, 2- (2 -x5^;i/7xx;b) :/ni:f;i/, 
2- (2, 3-y^^;i/:7xx;b) ^atr;b, 2- (2, 5 -i;^f^;i/:7xx;i/ 
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) yntiVb, 2- (3, 5 -V^^jvy x,-;i) yoe;i/, 2- (2, 4-^;^ 
^jiysi^ji) ■:fuifji, 2- (3, 4-i/^^)vy ^ntiVi/, 2- ( 
2, 5 -2;?j?i^;i/7x— 4- ( 1 :7 3in;i/;*^;b 
, 2- (4- (1, 1 -i?;*5^;i/x^;i/) y'l— x^;b, 2- (4- (1- 
^^;bx5^;i/) ^xx;i/) ^nn°;i/, 2- (3- ( 1 -^^;i/x^;i/) :7aix;i/ 

[0 0 2 7] 

li, 3 - h y :7;i/;rn;*^;i/7xx;b^^;i/, 2- (4 - h V y jh:tu :^^jvy 
xx;i/) 2- (4 -y-:^7;i/;rn^^;i/7xx;i/) 2- (4- 

h y T^;i7 7;i/>rn'\^2/;i/>'xx;i/) x^;b, 2- (4 -/s>''^7^;«j:7;i/;rD:t 
^^jvy x^;i/, 1- (3 - h y :7;i/;rn^^;i/^xx;b) x5^;i/, 1 

- (4 - h y :7;L';rn^5^;i/^xx;i/) x^;i/, 1- (4 - j i-y,j]y:tuzr^ji 
7xx;i/) x^;i/, 1- (4 - h y T^;!!j7;i/;rn'\^i/;i/7xx;i/) x^;i/, 1 

- (4 3?7=*7;i/;rD;r^'^;i/7xx;i/) ,x5^;i/, 2- (4 - y 
n^'^;i/:7xx;i/) yntf;!/, (4- Ji-y;V7i-zi^^)vyx. 
x;i/) x5^;i/, 2- (4 - h y 7';ij:7;i':^D/\^>>;i/:7 3ix;i/) ^Dif;i/, 1- 

(4 - h U-T^;«j7;i/;rn/\:^i/;i/:7xx;i/) x5^;i/, 2- (4-/\ 
:/^7^;!j7;i/;rn:t^^;i/:7xx;i/) :/ntf;i/. (4-/sy^ 
7^;i!j-7;i/>*-n;^-^f^;i/:7xx;i/) x^;i/^if-??^So 

[0028] 

;i/T;i/=^;bT'S>oT, z:<z)T;i/=^r;i/ttt(Z)-cH g -*^-ch = ch-T'S^SI;^ 
^jtife^-^^Mtt. 2- (4 -x^x;i/>'xx;i/) x^;i/, 1- (4-x^x;i/ 
7xx;i/) x^;i/, 1- (2- (2-^n^x;i/) :7xx;b) x5^;v^if-efe'5 

-^©Mtt, 4 h:^ri/7xx;i/^^;i/, 3 ->i h:3pe/^xx;i/;;i^;i/, 4 -x 
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h^i/y :c — Jl;^^)V. 2- (4 h dei/^x-;V) 3- ( 4 - ;t h 

^iyyjL—)v:) :/Dif;i/, 3- (2-^ hdpsy^x-;!/) :/u\£jh. 3- (3, 
4 -i?^ h^i/7ai~;i/) zfu\^jv. 11- (4 h=^i/7x:^;i/) '^^T'i/ 
1- (4 hdrS/7a:n;i/) ( 3 - ^ h dp i - ;b) 31 

[0 0 2 9] 

^>€>^(Z)'ffS07K^*^MmfJci~ 1 2(Z)r;i/^;i/T'«^m^e)ti3t-7ai^ 

fe7 x— ;i/r;i/=3F;i/-T?S>oT, r«)r;b^;i/t|J®-CH 2 -® l 0*^7ai:^W> 
T'g#SIAe>tlfe«^<7)Mtt. tje> lo(D-CH2-*^-0-T'«^m;te)tlfe 
^^^#«?)TM^t--g> ^> 2- (4 - ^'xy :Sri/7ni-;i.) X^;i/, 2- (4- 

7 ^i/>'xr.;i/) >^Dt°;i/, 2- (2-y3Lj^yy3i-)i) -fu\fji. 4 
-i^:7xnu;i/;*^;w 3 - tf 7xnu 4 - tr:7xnu;i/n:5^;i/, 4 

-if:7x — u;i/3^ntf;b, 2- (2-if 7x — u;i/) >''ntr;i/. 2- (4-tf:7 

[0 0 3 0] 

^y-^yn(D^P^jt< 2oc[)7K^*^MJ&-5>ST'S^^Ae>tife7x-;i/T;i/ 
3- (2, 5-e;^h^e/-3, 4, 6 - h u ^ 7 x:^;i/) 
ntf;i/, 3-^nn- 2 -;)i5^;i/:7x— 4 -^nn- 2 -;pi^;i/7x 
— ;b;>t^;i/, 5 -^j' n n - 2 - :^^jvy 6 - ^ n n - 2 - 

7x— 2 nn- 4 -:si5^;v'7xn;i/:ji^;i/, 3--i7nn-4-^ 
f^;i/:7xn;i/^5^;i/, 2, 3 - i;^^ □ d - 4 -^^;i/7xr.;b^^;b, 2, 5- 
-:;^nn-4 -:?i5=-;i/7x— 3, 5-^'i;7nn-4 -:;i-?^;i/7x— ;i/ 



3 1 
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2, 3, 5- h U -;<^;i/:7x.n;i/^5^;L', 2, 3, 5, 6 

-v^h^^UU-4-:/.^J]/yai^)V:^^JV^ 2, 3, 4, e-T'h^^'Dn- 
5 -:?if-;i/7x^;i/;*^;i/, 2, 3, 4, 6-:^^jvy3^=. 

4-^nn-3, 5 -:^^:)lf^;i/-7x:^;i/^5^;i/, 5 
-i^'^^;!/^^^;!/^^;!/, 2, 4-^'^nD-3, 5 - i;^^;i/:7xr.;i/^^ 

2, 6-i;^nn-3, 5 -s;>t^;i/>'x-;iy^5^;i/, 2, 4, 
nn-3, 5-^':^^;i/:7xn;i/;ji^;i/. z -zfu"^- 2-:^'f-)\^y 

4 -:/n^- 2 -^^;i/7x^;v;ji^;i/, 5 -:/n^- 2 -^^;i/7x~;i/ 

6 - >^'D^- 2 -^5^;i/>'x:^;i/^^;i/, 3 - >^'n^-4 -;^5^;b7x 
2, 3 -y^n^-4 -^5^;i/7xn;i/^5^;i/, 2, 3, 5-hU 
^n^-4 -;*^;i/7x— 2, 3, 5, & -^Vyzfu^e- A - 
;i/:7x^;i/:*^;i/, ii - iz-'i^uu- 't7>^^>;i/^ 

[0 0 3 1] 

^^syo^i'^;^ < h 1 o :7 xr.;i/-e^^ = 
[0 0 3 2] 

T;i/dp bXD-CH 2 -*'^-0-, -CH = CH-* ^ttS/^nr;!/^ U>T' 

?jtife7x^;vr;i/=^r;i'<3DMii, 3 - >'x7dp^>^^t^;^. i-^x- 
2 -:7x:^;i/x-rr.;i/, 3 - 7x— 2 -^n^— ;k 4-7x 
4 -^^-r— i 3 - ^ x^;i/- 1 2 - h U yx.~)\^i/^u 

x^n;b, 2, 3 -S^':7;i/:rn r7xn;i/x^zi;i/, 2, 3, 4, 5, 6-/0^ 
^xx;bx5=-x;i/, 4 f^;i/:7xx;i/x5^x;i/^if-e^-g><. 
[0 0 3 3] 

R©S=fe^?* bv^M^i, 7xx;i/, /Nn>!f >'fl::7xx;i/, < i 
^;^S:^i--5-7xx;i/, h e/:7xx;i/, ■ry^)\/. :7xx;i/^5^;i/, 7xx 
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;1/x^;l/, 2 - :7 3i - ;i/^n tVi/, i 2 - :7 

^;P7a:x;vx^;t/, 4- (1, l - i^'^^;i/x^;i/) ^3ix;i/x^;L', 4-x 
•rx;i/7ix;i/x^;b, l- (4 -X'rx;i/:7 3ix;i/) x^;b, 4-:f^ h^i/y 

[0 0 3 4] 

r^ic, it-^m (3) icovNTii^-r<5o^ (3) tti(Z)Xii. tK^, js^, wIM 

StfelitlgS^r^-r-SST'fe-g.o ^f*bv^>fb^^fe^ (3) it. hV^uut/^> 

, 5^h^i^nD^^>, Tiz h h >; ^ n n 3-r^";n-r;i/ 

;r^i/yn tf;!/ h U ^ n ni/-^^. r u )ih V ^ uui/^y. b -\^i/i7 u^zf 

hV^uui/^'y. 3 -^n^-:/ntf;i/hU ^nn^/^^, ii-:fu=E^y7^ 
t/jihU ^ uui/^y. 2- h^$/^;i/7K— x^;i/ s u ^ n o i/-^ 

1 - i^nnx5^;i/h U i^nni/^>, 2 n nx^;i/ h U ^ n n i- 
□ n- 2 -;ji^;i/r y ;v h y ^ nni/^>. 2- (^nn;t^;i/) r';";i/hy 

^^a2/^>, ^□n:)i5^;v'7x:^^;i/l-y ^nnt/^>. p -^nD^^;i/>'3i 
—jvhV^uui/^y. ^na;f>^jvhV^uni/^y. !7 uuy 3L=-jihV ^ 
uui/^y. 3 -^^ n n >^n If ;i/ h y ^ D n 2 - (4 -^'Dax;b:7:t 
x;i/:7ain;i/) x^;i/ h y n n £/^>, 3 - :^/r / h y ^ n n i/^ 

2 - >>Ty y ^nn^^^, 3 -i/r>^3^n tfA h y ^J^na^/^^, 2 
- (3 -2/^^ □^=Sr-fex;i/) x^;i/ h y □ n 3 - i/-^ n^x^-fe— ;i/ h 
y^nDi>^>, 4 - i/^ n:t^^— ;i/ h y o n 1, 2-i;^'>^n^x 
^;ihO ^ uut/'^y. i> 2 -i/^^ □ nx^;i/ h y ^ n ai/'7>> i:/^5^pn;^ 

h y ^ n n i;^nD:7x— y ^nni/^>, 5 -/s^p-fe— ;i/ h 
y^na5/^>> ^ ^ y n^;i/>*-dpi/^n h y ^ n n 3- (p- 

:^ h^tyy 3L~jh) >^n h y ^ n n i/-^^, 7 ->r ^'t^x;!/ h y ^ □ n i/'^ 

3-y3Lj^i/-fui£j]yhV^uut/^y. h y n D^5^;i/ h y D ns/ 
2 -[2- (hy ^^nni/y;i/) x.^M}^vvy. 4 -[2- (hy^a 
□ ^>y;i/) x^;i/] fcf y if x;i/ h y ^ □ n ->^>:^i:*T'feSc 
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' * #2002—228914 
[0 0 3 5] 

tir=.i/j\y-t^^^^'^ymm^i^^^m-t^^iif)^v^^o ^ (2) ^p^xit. * 
Kfi^jictt^ (3) t^<DXiim-X'$>^o BP*>, tk^, mm.: i5^x:^±m(Dit^m 

(3) iCfe(-t'5'g'|gS>5;H'r-fe-g>o L^^L^*^^. PSQ^##: (2) ^L?^^ 

tiii, r(5Di/;i/-fex:af:;f dp-ij-^fi^^srr-fe h>^^^?gicbfe^. j^^mmm 



3 4 



aiiiE# 2003-3041753 



002 — 228914 



[0 0 3 6] 



-N ( F1 ) ( F2 ) 

v1 



-SH (F3) C=C (F4) 



I 



H H 

(F15) 



-C=C (F5) C=C— (F6) 

X^ X^ 

-C-X^ (F7) — C~0-X^ (F8) 

o o 



x^ 



o 

-N-c— (F9) _N_i=CH2 (F10) 
O (F11) OH (F12) 



-N=:C=0 (F13) (F14) 



O O 

II II 
-C=C— C — NH2 c=C— O — C — CH2- 



H H 

(F16) 



O O 

II , II 

C=C— C— O— X^ O— C— CH=CH2 

H H 

(F17) (F18) 

X^-' Nq/ V (F19) 
[0 0 3 7] 
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itmm^(Dmm^4mmv&^o :^^^^ym (fi9) (DM^i^m^mz.^ 

•To 

H2CH2CH2C^°\)H 



[0 0 3 8] 

•:it^xn^o psQmmi^ (2) tmo)m^'\i^t^mii(DU^i^^m'^^'&n 
If, ^m^mm^ti^o z(Dii^. i^m^i^fp<D^ (2) ics^Xi^uMb# 

^nFny^y (thf) tpxu A>r Kns/U L/-i/3>«^ (M^if, kar 

[0 0 3 9] 




(F20) 




(F21) 
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mmmi 

<it^m ( 1 ) (D^m> 

niz. yai~;\/hV^ (9 9 g) , 7i<.miti- h V ^ (i o g) , 

Z-zTuAJ (5 0 0ml) Vi^'^^^y ^:^^-^-T^f#L/ 

^*^e>, ^MTi?>f:t>^ii7fc dig) ^m2^mrmrLr=.o 2- 

^_hlf, ^^a-T'lRfe^SUr. ^^#?:^^tC^ffi$-&fco ?L#0. 1^111®;^ 
?^VNT', ^ie>tife®?^«fef$:2 ->^nAV-;bT? 1 lagfeti^u. MJBEISjl^lCT 7 0 

[0 0 4 0] 

mmm2 

Kit-^m ( 1 ) (ommmm> 

y'^xziic, ±m<DB^m^^(Dmm-m (1. 2g) . 7=-h^t:Kn7^> d 
2g) , hv^i^jvr^y (1. 8g) &ftii*. fg!ii^^{cTi/-;i/Lfco v 
^:^^^y ^^^^-^-T'^^b^*'!?!, ^M"e^nn h u (2. 3 

g) ?:,^^l^^P^-eMTbfco MTI^T^, ^ST'MfC3^P^Mf#$:ilfi!L,TM^S 
Sr^lg^-Br^co ov^T', M>^c (lOg) ^ri^AUT, ig^b fcJgfb:^ h U A 

[0 0 4 1] 

3 7 m!iE# 2003-3041753 



#2 002 — 228914 



>r-(GPc). ^H-NMR, 2^si-NMR, 1 Rj^^ic ^ . mmmm 
^(Dm^^it'v^^'t^z.t-fy^mm^nrz.o ^ ^ s i -nmr^-v- h/)^^, yx. 

;bS(ca3^-t-5lf-^}'7bn 1. 6 6 p pm{C10#^E-tS^^*'5?f|^$tlfco K 

y.^'!;V)h\t.. 1 4 3 0, 1 5 9 0 c m~ ^ iC S i - P h(Z)^:^^t&, 19 60 
~ 1 7 6 0 c m~ ^ \zm.^^y^yM<D^mW}. 1200^9500 m~ ^ {C S 
i - O - S i (DWmmm. 1 250cm~l{CSi-CH3 ©iiiJflC^tl^tlili 

i/U;Wl:sti^tu(D'fi:'^^ii, ^ (i-i) iiWl^^ti^o 





R 

^Si — O 



Si — 0-j-SI-R 
I R-Si-I-O- 

Si — O— Si^ 
^R 



• 3Na 



(1-1) 



^ (b) cf<z)TMSiih';^5^;i/i:/u;i/-e$)<5o 
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[0 0 4 2] 

-Duy^xziiz. mmm 1 -v^^Lt^it^m (i - d (i o g) , 5^h^n k 

uy^y (2 0 0ml) > hux^;i/r^> (i. sg) Srtfcii*. nm^Miz 
u^)V^^i/) >^nfcf;i/hU^nns:/^> (3. 9 g) S:?gTb^o ?iT/j^T^ 

. mm.X'Mi:^immmw^mmLx&jz^^^m-^'&r=.o ovnt% mtk (sog) 
^nxbx. wmi^r^mt^hv ^jA^mmi'. ^^fZ^<D3- c^^^un-r;!/ 

^'^(Dm^m (G. 6g) ^mt=.o 

[0 0 4 3] 

-f- .(GPC) , *^H-N,MR. 2^Si-NMR. IR^^^If, Vy^;^^^' 

@?^i^tt#:$^l:T'& u , ^co^^^Mii^K 'J 1/ ^ii^-eM*^!©^'^^-* 8 o o 

'7xx;i/i:^^^}rUD>f;i/>fdri/c05S5Sg::iSf§^^i®«^lt*'5 3 5 : 2 "^?#:&t- 
§ ^ tifeo ^ ^ S i -NMR^-Y- h*^e), 3 - ^ U n-r;i/:t 

*U : 4 : 3<Z)i:bT'3SjlS#^E-rSZlil*^5i^$4xfe„ K B r ^j^J^lCi: U 

U7t I RX'^^ h;i/j5)>^, #?3ti:ta^Eii(^5fc4^®H?^^(D;^^^ h;i^ti, 14 3 

0, 1 5 9 0 c m" ^ S i - P h(D^#Jii&, 1960~1760cin~-'-fC 
MSI^^if ^^©'^iglft. 1200~950cm~^{CSi-O-Si <DWmM 
1 7 2 0 c m~ ^ lCC = 0©|gi&, 1 6 4 0, 1 4 5 0 c ICC = C(Z) 

mmK^ti^'enmM^n^m.utimM^nrc.o vx^^^^ m/zio 
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on7^:^3{c, mmm 1 x^^f^Lfc^t^m d - d (i o g) , ^^h^ii k 

n:7^> (2 0 0ml) , hUx^;i/T^> (l. 5g) ^^iS^tc 

ui^nni/^^ (2. 8g) ^mrLfco mrmr^, mux^izi mmmw^ 

•rhV ^l^^mmv. ^Emc^iyy J:i^^JihV ^uni/^y^Myi<i^mi^t=.o 

6^mmmc^^xm^nr:Lmmm^yKmiL. myi^mm'r^':^iy^2^xnmLt^m 

^;^LTefei|J{>5^^^(Z)@?^i^ (6. Ig) ^mtc. 
[0 0 4 5] 

-r-CGPC), ^H-NMR, ^ ^ S i -NMRJC J: i;, ofeJ^ 

^^&ii:i<v7.^uymnxmm^^^^A7 s 0 (.^mjE) xmm2 9%x:^ 





[0 04 4] 




4 0 
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2 9 



S i - 



Si — O — Sis^ 

Ph Ph 

[0 0 4 6] 

MT«^, 5S?^?^^ii^> umm^M*)mfr:^mmms o o ^ u u h;i/<z)3 
op^^xmc, mmm 1 X'^mi^t:Lit^m d - d d o g) , T^h^ti k 

n^'^^ (200ml). hUx^;bT^>(l. 5 g) fg^M^tC 

y (2g) $:MTL^o MT^T^, m^X-^XZXm^W^^mW.X^XB.^^m. 
^^ittz. ov^T% M;!K (5 0g) ^tKAUT, infigL TtJ^^fb-t* h U ^7 A 

mmm (5 g) 

[0 0 4 7] 

■i— (GPC) , ^H-NMR. ^^Si-NMR. IR^^, ^7.7.^^ h)^ 




4 1 
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h;Hi, 1 4 3 0, 1 5 9 0 c m~ ^ IC S i - P h(7)^^igi&, 1 9 6 0 — 1 7 

6 0 cm" ^ izmm^y'^yM<Dmmm. 1200 — 9500 m~^{csi-o 
-s i(Dwmmm. 2 2 e 0 c m~ ^ ics i -HcDisi&ic^ti-rtiiWM^tisis 

;si-o^Si 

Si^of-qi-Ph 1 ( 4 ) 

^Si — O — Si\ 
Ph Ph 

[0 0 4 8] 

m^mm e 

oP7^X3{c, mmm 1 T-^fi^UTt-fb^ife; d-l) (i0g),5^h^t:K 
n>^^> (200ml) . hux^;i/r^> (1. 5g) ^ttii^, i^;^^^ic 

ni/^> (2. 4g) ?:?iTbfeo ?^TJ^T^, ^?aT*MlCl^r^M^S:mi5L 
TM^SSr^^Sitfec oVN-e. ^;!K (5 0g) ISAbT, I'M L ^JS-fb^ h U -t^ 
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(6 g) ^mt=.o 

[0 04 9] 

3 5 : 2"e#^E-r-5Zli:;()'J5tfgSnfeo ^ ^ S i - NM R5^-Y - N tf-;i/ 

i:bT*3S^#:S-rsri:3{)^flS^$tl7t„ me>CD7^-^l« (7) (DM^T^^^m 



3i — Oi-Si-Ph T 
Ph Ph 



(7) 



[0 0 5 0] 

mmm i 

< 3 - ^ D n ;i/^(D#A> 

on^^xntc, HJgMi ■e-^^bfe'fb-^^ (1-1) (iog),7^h^nF 

□ (200nil) , hUJ:^;UT^> (1. 5g) Srftji^, ^i^^^lC 

T2/--;i/L/feo i^X^-^-T^^L^7b^^, ^^ST' 3 - D n 

if)VhV^nuiy^y (3. 2g) Sr^gTbfco ?iT«IT^, ^ST'MlCl 
Mf#$:«LTMf5$:^^$i±7^„ oVnT\ (5 0g) $:igALT, i'J^L 

fc^mt^ h U ^7 A 7^>SU5® 3 - ^ □ □ :7^n If ;H> U ^ n n > 



4 3 
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#200 2—228914 

. 3 g) ^nt=.o 

[0 0 5 1 ] 

(GPC) . ^H-NMR. ^ ^ S i -NMRtCj; ij, «7tli#$:^f ofcM 

^^mtii<v y^^iyymMxmm^m'i^^M7 4 0 (^miE) xmm9 9%x$> 

tr;u^C!)x^i/>«ii:©«^i:b*^3 5 : 2-t?#^i-r^:ii:«M$tLfeo ^ ^ S 
i -NMR^^- hf}^^. 3 -^'Dn^nn°;i/a^*i-ST^^^:7x-;L'a$: 



Ph yv .CH2CI 

Si— O— Si 

Si — O-f-Si-Ph I 

I Ph-Si-]-0— Si^ (6) 

I X ?x 

.Si — O— Si. 
Ph^ ^Ph 

[0 0 5 2] 



<3 - n^^-fe^;i/x^;L'Sco#A> 

i:^<llI«icLT-^^^tiS'fb-a-^ (1-1) ii2 - iS-ty^u^ 
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' Ph:>Si-ro- 



(9) 



— O — Siv. 
Ph Ph 



[0 0 5 3] 

<3, 4 -ni:j<^e/^>^ □^^^;i/3i^;b^(D#A> 

MMM8'V'^^^tl^^t^<^^^\'^. J. Polym. Sci. PartA:Poly«. Chem., 1 

997, 35(3), mizmm(D:^m^mm'rmt. ^ (i o) x-m^ti^t^m^^^ 



[0 0 5 4] 

mmm i o 

IIJfeM9 -e-^^K$tl-^)fb-^i^$:MV^, loxicol. Environ. Chem., 1996, 57(1- 

4), i53izmm(D:^'^^mm-ttnts ^ (i d x-B-^n^it-^m^^m^^z. 




(1 0) 



— O — SIn^ 
Ph Ph 



4 5 
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Ph 



Ph 



5i — O-j-Si-ph T 
' Ph^i-l-O-^i 

I/O ?yO 




OH 



(11) 



Ph 



.Si — O— Si. 



Ph 



Ph 



[0 0 5 5] 

mmm 11 

mmmi ox-m'^ti^it^mz. mt:^^i^y. r^vjvm. 4:-t^:^^;vT 
(Dmrnrntf^ib. mm^w.&yxm^-t^z.t.\z^^x. ^(12) T-^^ti-sib 

5: <5 Zl *^ T' ^ S o 




Phv. 0 p 
Si — O-j-Si-ph T 
' Ph:;si-l-o-;Si 

^Si — 'O — Si^ 
Ph Ph 



Ph 



( 1 2) 



4 6 
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[0 0 5 6] 

mmm 12 

<n->^nbf;i/X(Z)#A (1) > . 

Fn7^> (2 om 1) , hUx5^;i/r^> (0. 1 2 g) ^Hij^^. ^mmm , 
uui/^y (0. 2l3 g) $:MTLfco ?^TJ^T^, ^MT' jSici ^I^^^S: 

mmbxKft^mr-^'itr^.. r^vM?, -r;r>xm* (2 0g) ^saut, Mm 
:nyf)^^Wi^^BL, mmi^x B^n^^<^mm<^ (o. 4 9g) ^#5^0 jt7h& 

[0 0 5 7] 

S:ffo7t*g||, GPCf^-^- h U l/:y^^T'fi*TO4J-^i 6 8 6 

.(^l^liiE) T'^ V^ 9 %aJ:-e^S^i:5b^5tM$tifeo ^H-NMR^-y 

z:tie>(D7'-^5?7!)>?>. m^nt^B^n^^om^mi)^^ (13) 



Si — OT"Si~PhT 



(1 3) 



^Si — O — Si>. 
Ph Ph 



[0 0 5 8] 
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<n-^U\dJVm(DmX (2) > 
it^m (1-1) lc#^T> A>r::^U F^^X^^^y ^ (Hybrid plastics) 

nm<D^ (a-i) x^B^n^it^m^o. 9 s g^mLtc^sxmt. mmm 12 

izmmbt=.:^-mx\ n-^ntf;bacD#A$:M^^rc„ mmmi 2xm'^ 



Si — OH 

pH^^Xi OH 

Si — 0-r-Si— Ph / 

Iph-Si-l-O-sV (-1) 

Ph^ Ph 

[0 0 5 9] 
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mm: 

mm] '^mm^m-t^iyjv^^^:t^'^ymmi!^(Dmi^:^miiLx. si-o 
mw:^m] ^ (1) vm-^ti^^^mit-^m^m^^^:r.ii^mmi:Lt^^ (2 

T;1/7!j U^MM^-e^-So ^ (2) ^cfev^T, RI*^ (1) cfKORiilsI— t-^u 




R 

\i — O 



• 3M 



R 



R 




1 
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